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(54) Thermosensltlve recording material with protective layer 

(57) A thermosensitlve recording material has a 
support, a thermosensltive recording layer formed ther- 
eon, containing an electron-donating coloring com- 
pound, an electron-accepting compound and a binder 
resin, and a protective layer formed on the thermosensi- 
tlve recording layer, which contains an ultraviolet-curing 
resin and a copolymer resin containing a silicone com- 
ponent as a copolymerlzing component. 
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Description — 



The present invention relates to a thermosensitive recording material with light transmission properties, capable of 
forming colored images therein by a cotoring reaction between an electron-donating coloring compound and an elec- 
5 tron-accepting compound, more particularly to a thermosensitive recording material which can be used as a film of a 
block copy, that is. an image formation film for gravure printing, offset printing, and screen process printing; a block copy 
film for screen textile printing: an image formation film for use with an overhead projector (OHP): and an image forma- 
tion film for use in the system of computer aided design (CAD). 

There is widely known a thermosensitive recording material capable of producing a colored image therein by the 
10 coloring reaction between an electron donating compound (hereinafter referred to as a coloring agent) and an electron 
accepting compound (hereinafter referred to as a color developer). 

Qeneralty. such a thermosensitive recording material is prepared by providing on a support such as a paper, a syn- 
thetic paper or a plastic film, a thermosensitive recording layer which conprises as the main component a thermosen- 
sitive coloring conposltion. A colored image can be formed in the thermosensitive recording material by the application 
1$ of heat thereto using a thermal head, thermal pen or laser beam. This type of recording material Is advantageous over 
other conventional recording materials because the recording can be speedily achieved by a simple process without 
complicated development and image fixing steps, using a relatively compact device. Noise development and environ* 
mental problems can be minimized, and the manufacturing cost of the recording material is tow. Owing to the above- 
mentioned advantages of the thermosensitive recording material, it is utilized in a wide number of fields such as elec- 
ta tronic computer terminals, facsimile machines, and recorders and automatic vending machines for labels and tickets. 

The above-mentioned thermosensitive coloring connposition for use in the thermosensitive recording material com- 
prises a coloring agent, and a color developer capable of inducing color formation in the coloring agent upon application 
of heat thereto. To be more specific, colorless to light-colored leuco dyes with a lactone or lactam, or a spiropyran ring 
are employed as the cotoring agents; and a variety of acidic materials such as an organic acid and a phenolic com- 
2S pound are conventionally used as the color developers. The recording material employing the combination of the above- 
mentioned coloring agent and color developer is capable of producing colored images with clear tone, with maintaining 
a high degree of whiteness of the background. In addition, the weather resistance of the obtained colored images is 
superior. 

In recent years, the thermosensitive recording system has replaced the conventional recording systems. Further, 
30 in line with the increase of demand for the thermosensitive recording system, there is an increasing demand for the 
improvement of quality of a thermosensitive recording material for use with the above-mentioned thermosensitive 
recording system. For example, there is a demand for a transparent or translucent thermosensitive recording material 
capable of producing an image with high image contrast, which can be used as an image fornrtatlon film for the OHP, a 
diazo Intermediate paper, a film for design drawing, and a block copy film for gravure printing, offset printing, and screen 
36 process printing. 

A transparent thermosensitive recording medium is proposed in Japanese Laid-Open Patent Application 1-99879. 
To prepare such a transparent thermosensitive recording medium, a coating liquid of an emulsion dispersion compris- 
ing a coloring agent in microcapsule form and a color developer which is dissolved in an organic solvent that is insoluble 
or slightly soluble in water is coated on a transparent support. 

40 Another method for preparing a transparent thermosensitive recording medium is disclosed in Japanese Laid- 
Open Patent Application 5-104859. According to this application, the first thing Is to chose a solvent in which an organic 
acid to be employed as the color developer is slightly soluble or insoluble, and a cotoring agent and a binder resin to be 
employed are soluble. A dispersion prepared by finely dispersing the organic acid sending as the color developer in the 
above-mentioned solvent, and a solution prepared by dissolving the coloring agent and the binder resin in the above- 

45 mentioned solvent are mixed and stirred, so that a coating liquid for a thermosensitive recording layer is obtained. The 
coating liquid thus obtained is coated on a transparent support, thereby otrtaining a thermosensitive recording layer. 
Then» a protective layer mainly comprising a resin is provided on the thermosensitive recording layer in order to fill up 
the minute surface roughness of the thermosensitive recording layer. By this method, a thermosensitive recording 
medium with high transparency can be obtained. 

so In addition, a thermosensitive recording medium which is applicable to a block copy film for printing is proposed as 
disclosed in Japanese Laid-Open Patent Application 8-1 1881 1 . 

However, the matching properties of those conventional transparent or translucent thermosensitive recording 
media to the thermal head are almost ignored because too much stress is laid on the transparency of the recording 
media. For Instance, a thermofusible material for use in the thermosensitive recording medium is fused during the ther- 

55 mal printing operation, and such fused dust is attached to the thermal head. As a result, the image thus obtained 
becomes blurred, and the thermal head is worn away and short-circuit occurs between the electrodes of the thermal 
head. In addition, there occurs the so-called sticking phenomenon that the thermosensitive recording medium sticks to 
the thermal head by the application of heat load thereto, and consequently, abnormal Innages are produced. As men- 
tioned above, the head-matching problems of the conventional transparent or translucent thermosensitive recording 
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medium are more serious than those of the general-purpose thermosensitlve recording paper, so that the improve- 
ments are highly desired. Particulariy. when the thermosensitlve recording medium is used as a block copy film for print- 
ing, the Improvement of the head-matching properties of the thermosensitlve recording medium is one of the most 
important topics because dimensional accuracy of Images independently famed on block copy films with different 

5 colors Is required when these block copy films with different colors are Incorporated. 

From the functional viewpoint, it is desirable that the problem of the head-matching properties be compensated by 
the protective layer provided on the thermosensitlve recording layer. A material with high heat resistance, excellent ther- 
mal releasabllity, and sufficient binding properties is preferably employed fbr the protective layer fbr the purpose of 
improving the head-matching properties. Furthermore, the protective layer works to improve the transparency of the 

10 recording medium, and impart the chemical resistance, water resistance, light resistance and wear resistance to the 
recording medium. Selection of the materials for the protective layer Is therefore very Important when the above-men- 
tioned functions of the protective layer are taken into consideration. 

Furthermore, there remains the problem of fogging, that is, one of the problems concerning any thermosensitlve 
recording materials, and the improvement of the fogging is eagerly desired. 

75 It is therefore a first object of the present Invention to provide a thermosensitlve recording material from which the 
problem of the conventional transparent or translucent thermosensitlve recording materials, that is, insufficient match- 
ing performance to the thermal head has been eliminated. In other words, the first object of the present invention is to 
provide a thermosensitive recording material which can minimize the generation of dust of the thermofusible material 
adhering to the thermal head, and prevent the sticking phenomenon from happening. 

20 A second object of the present invention is to provide a thermosensitlve recording material with minimum fogging. 
The above-mentioned first and second objects of the present invention can be achieved by a thermosensitive 
recording material comprising a support, a thermosensitive recording layer formed thereon, comprising an electron- 
donating coloring compound, an electron-accepting compound and a binder resin, and a protective layer formed on the 
thermosensitlve recording layer, comprising an ultraviolet-curing resin and a copolymer resin comprising a silicone 

2S component as a copolymerlzing component therefor. 

A resin component for use in the protective layer of the thermosensitive recording material according to the present 
invention is required to have high heat resistance. In such a sense, a cured resin capable of establishing a three-dimen- 
sional network structure Is theoretically preferable for the protective layer. However, it is impossible to cure the resin at 
a temperature of 60**C or more in the production of the thermosensitlve recording material. Further, when the produc- 

30 tivity of the recording material is taken into consideration, a protective layer comprising an ultraviolet-curing resin and a 
copolymer resin comprising a silicone component as a copolymerlzing component therefor is considered to be effective. 

For the ultraviolet-curing resin, there can be employed any conventional monomer, oligomer, or prepolymer that is 
potymerizable to form a cured resin by the application thereto of ultraviolet light. There are no limKations on such a nrK)n- 
omer, oligomer or prepolymer for the preparation of the ultraviolet-curing resin for use in the protective layer. 

55 Specific examples of such a monomer or oligomer include (poly)ester acrylate, (poly)urethane acrylate, epoxy acr- 
ylate, polybiitadiene acrylate, silicone acrylate, and melamine acrylate. 

The above-mentioned (poly)ester acrylate Is prepared by allowing a polyhydric alcohol such as 1 ,6-hexanedioL 
propylene glycol (in the form of propylene oxide) or diethylene glycol, and a polybasic acid such as adipic acid, phthalic 
anhydride or trimellitic acid to react with acrylic acid. 

40 Examples of the structure of the (poly)ester acrylate are as follows: 

(a) Adipic acid/1 .G-hexanediol/acrylic acid 

CH2-CH--COO— (CH2)6{0-CO-(CH2)4COO(CH2)6}nOCOCH-CH2 
wherein n Is an integer of 1 to 10. 
45 (b) Phthalic anhydride/propylene oxide/acrylic acid 



CH2*CHCOO[(CH a-CH-O), OC^ 



60 




p01m(CM:H2-^H)nOM 



wherein I. m and n are each independently an integer of 1 to 10. 
(c) Trimeimic acid/diethylene glycol/acrylic acid 



55 
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— COO— fCH|CHi- O^— COCH-CH, 
CMa«CHC0-(0-CHa-CH2 hOOC— l^^^i— COO— f CHiCHj- O^COCH-CHj 



70 



16 



20 



The (poly)urethane a^ylate is prepared by allowing a compound having an isocyanate group, such as tolylene 
diisocyanate (TDI) to react with an acrylate having hydroxy! group. 

The structure of the (poly)urethane acrylate is as follows: 
(d) HEA/TDI/HDO/ADA/HDO/TDl/HEA, wherein HEA is 2-hydro)cyethyl acrylate. TDI is tolylene dlisocyanate, HOC 
is 1,6-hexanediol. and ADA is adipic acid. 

CHj-CHCOOCH jCHa-OCOHN — fQr-NHC00-|-(CH2 )80C0(CH % )4 • 



—COO 



n HDO — TOI — OCHaCMaOCOCH-CH a 



26 



wherein n is an integer of 1 to 10. 

Epoxy acrylate can be roughly classified Into a bisphenol A type, a novolak type, and an alicyclic type. The 
epoxy group of these epoxy resins is esterlf led with acrylic acid to convert it to an acryloyi group. 

Examples of the structure of epoxy acrylate are as follows: 
(e) Bisphenol A > epichlorohydrin type/acrylic acid 



30 



CHj 

CHa«CHCOO — CHj-CH-CHj-O-^^— 6—^^-0 — CMa-CM-CHj-OCOCH-CHi 

CHj 



95 



wherein n is an integer of 1 to 1 5. 

(f) Phenolic novolal< - epichlorohydrin type/acrylic acid 



40 



OH 

I 

CHa'CHCOO-CHiCH-CHsO 




OH 
I 

OCHsCHCHa'OCOCHaCHa 



OCH2CH.CH2>OCOCH>CH2 
OH 



80 



wherein n is an integer of 0 to 5. 
(g) Alicyclic type/acrylic acid 



55 



CHa«CHCOO -j^j-CHjOOC RCOOCH j — j^J- 0COCH«CH 2 



HO' 
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"wherein R represents -(CH2)n-. in which n is an integer of 1 to 10. 

PolytHJtadiene acrylate Is prepared by allowing Isocyanate or 1 ,2-mercaptoethanol to react with a terminal- 
hydroxyl-group-cortaining 1 .2-butadiene to obtain a reaction product, and then by allowing the thus obtained reac- 
tion product to react with acrylic acid or ^e like. 

An example of the structure of the poiybutadiene acrylate is as follows: 



10 



IS 



NHCO- 



NM|0-CaH4OJCM-CHa 
O O 



(Poiybutadiene) 



Silicone acrylate is obtained by methacryl modification which is conducted, for example, by a condensation 
so reaction (methanol elimination reaction) between an organic functional trimethoxy silane and a silanol-group con- 
taining polysiloxarte. 

An example of the structure of the silicone acrylate is as follows: 

(i) 



25 



OCH, 



CHa 

CHa-C— COO(CHa )j-^i-0 

OCHs 



CM, 

•S»0- 



OCHj 9H, 
-Si-(CHj)300C-C»CH 



30 



3S 



40 



45 



50 



55 



wherein n is an integer Of 10 toi 4. ^ 

When the ultravioiet-curing resin is employed for the protective layer, a solvent may be used. 

Examples of the above-mentioned solvent are organic solvents such as tetrahydrofuran. methyl ethyl ketonet 
methyl isobutyl ketone, chloroform, carbon tetrachloride, ethanol. isopropyl alcohol, ethyl acetate, butyl acetate, toluene 

fnstead of these organic solvents, a photopolymerizable monomer may be employed as a reactive diluent to make 

Specific examples of the aforementioned photopolymerizable monomer include 2-ethylhexyl acrylate. cyclohexyl 
acrylate. butoxyethyl acrylate. neopentyl glycol diacrylate. l .6-hexanediol diacrylate. polyethylene glycol diacrylate. tri- 
methylolpropanetriacrylate.andpentaerythritoltriacrylate. io««r 

In the present invention, it is preferable that the amount of ultraviolet-cunng resin for use in the protective layer be 
in the range of 10 to 50 wt.% of the total weight of the entire solid components of the protective layer. When the anrount 
of ultraviolet-curing resin for use in the protective layer is within the above-mentioned range, the heat resistance of the 
protective layer can be maintained, so that the dust of thermofusible material can be prevented from adhering to the 
surface of the thermal head. At the same time, the thermosensitlve recording material can be provided with sufficient 
lubricity, so that occurrence of the sticking phenomenon can be minimized. 

The protective layer of the thermosensitive recording material according to the present invention comprises as the 
resin component the above-mentioned ultraviolet-curing resin, and a copolymer resin comprising a silicone component. 

Any copolymer resin comprising a silicone segment is usable, but a silicone-graft-copolymer or silicone-block- 
copolymer is advantageous because of 'Its excellent heat resistance. 

Specific examples of the copolymer resin comprising the silicone segment include silicone-modified polyvinyl 
butyral. silicone-modified polyvinyl acetal. silicone-modified polyacrylate. silicone-modHied polymethacrylate, si .cone- 
modHied polyvinyl acetoacetal. silicone-modified cellulose acetate propionate, silicone-modified cellulose acetate, sili- 
cone-modified cellulose acetate butyrate. silicone-modified ethyl cellulose, silicone-modHied polyurethane. and sili- 

OHhese^sKS-modified resins, silicone-modified polyvinyl butyral and silicone-modHied polyvinyl acetal are 

remarkably effective in terms of heat resistance. .h.^ . .Kra 

It is preferable that the amount ratio by weight of the copolymer resin comprising the silicone segment to the ultra- 
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vtumi-vuiiuy tt»iii lur use in me protective layer oe in tne range of (1:9) to (7:3). When the above-mentioned amount 
ratio between those two resins is satisfied, the occun-ence of sticWng phenomenon can be prevented because of suffi- 
cient lubricity of the obtained thermosensitive recording material. At the same time, the heat resistance of the proteose 
layer is sufficiently high, so that the dust of thermofusible material can be prevented from adhering to the thermal head. 

5 As previously mentioned, when the protective layer oDmprising the ultravloiet-curing resin and the copolymer resin 
comprising a silicone segment is provided on the thermosensitive recording layer, the matching properties of the ther- 
mosensitive recording material to the thermal head are improved, thereby preventing the dust of thermofusible material 
from adhering to the thermal head, and minimizing the occun-ence of sticking phenomenon. 

As a result of further Intensive studies, it has become apparent that when the protective layer further comprises a 

70 cross-linking agent which can react with the above-mentioned copolymer resin comprising a silicone segment, the heat 
resistance of the protective layer can be further improved and the occurrence of the sticking phenomenon can be min- 
imized even though the thermal printing is carried out under the application of high thermal energy to the thermosensi- 
tive recording material. 

In this case, any cross-linking agent that can react with the copolymer resin comprising a silicone segment to form 
16 'a three-dimensional structure can be employed. For example, there can be employed an isocyanate compound, and a 
compound having epoxy group or amino group as the cross-linWng agents. 

In particular, the Isocyanate compound Is most preferably employed as the cross-linking agent because the reac- 
tivity with the copolymer resin comprising a silicone segment is excellent and the stability after reaction is superior. 
SpecHic examples of the isocyanate compound serving as the cross-linking agent are xylylene dilsocyanate. 
20 tolylene diisocyanate, 4.4-diphenylmethane diisocyanate, 1 .5-naphthalene dilsocyanate, triphenylmethane trlisocy- 
anate, tolidine diisocyanate, xylene diisocyanate, hexamethylene diisocyanate and modified compounds thereof, dicy- 
clohexylmethane diisocyanate. and isophorone diisocyanate. 

Of the above-mentioned isocyanate compounds, xylylene diisocyanate is particularly effective fbr prevention of the 
fogging of the thermosensitive recording layer. 
S6 It Is preferable that the amount of the isocyanate conrpound for use in the protective layer be in the range of 3 to 30 
wt.% of the total weight of solid content of the protective layer. When the isocyanate compound in such an amount is 
contained in the protective layer, sufficient cross-linking reaction takes place, so that the generation of thermofusible 
material dust sticking to the thermal head can be minimized. In addrtion. since unreacted isocyanate does not practi- 
cally remain, the increase of heat resistance of the protective layer Is not hindered, thereby preventing the occun-ence 
30 of sticking phenomenon. 

Furthermore, to cope with the thermal printing operation with the application of high thermal energy to the thermo- 
sensitive recording material, K is preferable that the protective layer further comprise a metallic soap and/or an amlno- 
modif led silicone oil. In this case, the head-matching properties of the thermosensitive recording material are remarka- 
bly Improved. 

36 As the metallic soap for use in the present invention, there can be used a fatty acid metallic salt having 10 or more 
carbon atoms, for example, barium stearate. calcium stearate, zinc stearate, aluminum stearate. and magnesium stea- 
rate. 

It is preferable that the amount of the metallic salt for use in the protective layer be in the range of 0.5 to 10 wt.% of 

the total weight of solid content of the protective layer. 
40 The above-mentioned amino-modif ied silicone oil for use in the protective layer is a silicone oil having aminopropyl 

group or NI-(2-aminoethyl)aminopropyl group in its molecule. Unlike dimethyl silicone oil. the aforementioned aminos 

modified silicone oil is chemically active because it has reactive amino group. 

It is preferable that the amount of the amino-modif ied silicone oil for use in the protective layer be in the range of 

0.5 to 10 wt.% of the total weight of solid content of the protective layer. 
46 In order to effectively eliminate the fogging of the thermosensitive recording layer, the thermosensitive recording 

layer or the protective layer may further comprise at least one decolorization agent selected from the group consisting 

of the following compounds A to D: 
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[Compound A] 



10 



16 



SO 



26 



30 



<^-N VB.T.C-f-HjC-C- HC e .CH-C-CHj-B.T.C K .^-R' 



wherein n la an integer; ia CH,; 



CH2— COO \/ HjC CHj 

BTC is ^[JIcooH ' ""W"'"' ^' ^^O"""' 

CHa-COO— /\ H^CH, , 



[Compound 6] 

35 



HN >-OC-~(CHih— CO— < NH 



[Conripound C] 

46 

m HaC CHj 

CHa— COO— ' 

CH— COO— wherein R* is — / nm , and 
«o CH— COO— R^ yK 

CHa— COO— R' CHj 



55 [Conrpound D] 

1.3-dicyclohexyl-2-(2\5'-dicyclophenyl)ouanidine. 

To make the heat resistance and the stlcWng prevention property of the protective layer even better, the protective 
layer may further comprise a f Oler which has high heat resistance and is capable of removing the thermofusible dust 
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fece smoothness of the pmtectivriSIr is ^tf 

recordino material Is not ' ^'^ transparency of the thermosensltlve 

as caK LSe" S'l'^^^^^ Se'Lum""^:? ""^'^■^'^'^^ <^ - «"er such 

and surface-treated calcium ^r^'Se ^d i'^^SS'^^^^^^ barium sulSte. kaolin, tate 

• reors^raJor^---'---'^^^ 
ther^j<jruroS2^r;^Ce;^ 

60%):(5 to 7S%):(3 to 30%). "^'^^^ comprising a silicone segment to the cross-linking agent be{10 to 
in the protective layer. preservation stability and the like. Therefbre, other materials may be contained 

amino-modifled silicone oil. O'spersant in addition to the above-mentioned metallic soap and 

can be p,e«.nl«l, and tha mieMm^ ISTlS^T^ T"'' """" ^ """"lacturino cott 

il!\h!!!""°""^'*')'^ ^«'O"l'"0 'ayer will now be described in detail. 
tectiraraXaror^^^^^^ 

live indexes of those layers.are diSreTriXnteS '^r^''^'^' ' 

scattering when the refractive index and he tSSTea^h iI^frTl^^^^ l'^'"" ^^fr^^*" ^i^O"* 

layer and the thermosensitive recording laye Xt ^ ' iTlL'^^^^^^^ T'^'^^ P™««<^Ve 

copy film for screen process printing, a colored magTfSrm^ fn t^^^^^^^^^ " "'^ « '^'"^ 

on a screen with high resolution using transrttSIPaht l^^aSir/i^^l T '^""^'"^ »^ P"nted 

when the interface between the p«)te?tre lar!j,^^?he therl«!nkJT'''i? ' 'f'^'"*"'" «'"«"^«^ably decreased 
tion. when there Is a difference beSverme rSrSve ''^""''y « P'«"® ^^<^^- 

tectlve layer, the reflectance is incTas at nSrfacS be^^^^^ '^^^^ ^''^^ Pro- 

of the recording material. With these poimrtSini takiT^^^^ T^' T^'^ decreasing the transparency 

ager^fo^r„°;sl.^-^^^^ 

pounds, but conventfonal coloring Vgersuc^as '^^^^ Part'^^^'a^ com 

compounds, fluoran leuco compounSs. phenoJhSrne Jeuil^o^^^^ leuco compounds, triallylmethane leuco 
compounds, indopmhalyl leucowmpourKls soi^^^^^^ 

pyraiole leuco compounds. metW^TeuVo i^S^d^ '«"co compounds, couromeno- 

leuco compoundsTuinazo linXuS iompo?nTd.a?a^^^^^^^ If"" compounds, rhodaminelactam 
are preferably employed. compounds, diazaxanthene leuco compounds, and bislactone leuco compounds 

Specific examples of those leuco dyes are as follows: 

2-anilino.3-methyl-6-diethyiaminofluoran, 
2-anillno^.methyl-6-(di-n-butylamino)fluoran 
2-anilino-3.methyl-6-(N-n-propy|.N-methylamino)fluoran. 
2-ani no-3.methy|.6.(N-isopropyl-N-methylamino)fluoran. 
2-anilino-3-methy|.6-(N-isobutyl-N-methylamino)fluoran 
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2-anilino-3-methyl-6-(N-n-arnyl-N-methylamlno)fluoran» 

2-aniIlno-3*methyl-6-(N-sec-butyl-N-ethyIamlno)fluoran, 

2-anilino-3-methyI-6-(N-n-amy!-N-etfiylamino)f!uoran, 

2*anllino-3-methyl-6-(N-i8oanriyl-N-ethytamino)fluoran. 

2-anillno-3-methyl-6-(N-n"propyhNH8opropylamirio)fluoran, 

2«anillno-3-methyl-6-(N<yclohGxyi-N-methylamino)f!uoran, 

2-anilino-3-methyl-6-(N-ethyl-p-toluidino)fluoran. 

2-aniIino-3-methyI-6-(N-methyl-p-toluidino)fluoran, 

2-(m*trichtoromethylani)irK>)-3-methyl-6-di6thylam!nofluoran. 

2-(m-trHluoromethy)anirtno)-3-methyi-6<iiethylaminofiuora 

2-(m-trlfluoromethylanil!no)-3-methyl-6-(N-cyc!ohexyl-N-methylam^ 

2-(2,4<limethylanilino)-3-methyl-6-diethylaminofluoran, 

2-(N-ethyl-p-toluidino)-3-methyl-6-(N-ethytanilino)fluoran. 

2-(N-methyl-p-toIuidlno)-3-methyl-6-(N-propyl-p-toluidino)fluoran, 

2-anilin(>6*(N-n-hexyl-N-ethylamino)fluoran, 

2-(o-chloroanilino)-6-diethylaminofluoran. 

2-(o-bromoanillno)-6<liethylaminofluoran, 

2-(o-chIoroanilinoV6-dibuty1aminofluoran. 

2-(m-trffluorom6thylaniiino)-6<liethylaminofluoran, 

2-(p-acetylanillno)-6-(N-n-amyi-N-n-butylamino)fluoran, 

2-ben2ylamino-6-(N-ethyl-p-toluidino)fluoran, 

2-ben2ylamino-6-(N-methyl-2,4-dlmethylanillno)fluoran, 

2-ben2ylannino*6-(N''ethyl-2.4-dimethylanilino)fluoran, 

2-dfbenzytamino-6-(N-m6thyl-p*toluidino)ftuoran. 

2-dibenzylamino-6-(N-ethyl-p-toluidlno)fluoran, 

2-(di-p-methylben2y1amino)-6-(N-ethyl-p-toluidino)fluoran, 

2-(a-phenylethylamlno)-6-(N-ethyl-p-toluidino)f!uoran, 

2-methylamino-6-(N-methylanilino)fluoran, 

2-methylamino-6-(N-ethylaniIino)fluoran. 

2-fnethylamlno-6-(N-propylanilino)fluoran, 

2-ethylamino-6-(N-methyl-p*toIuidino)fluoran, 

2-methylamino-6-(N-methy!-2,4-dimethylanilino)fluoran, 

2-ethyiamino>6-(N-m6thyh2.4<limethylanilino)fluoran, 

2-dimethylamino-6*(N»methytaniiino)fluoran. 

2-dim6thylamino-6-(N-ethylanilino)fliJoran, 

2-diethylamlno-6-(N-methyl-p-toluidino)fluoran, 

2-diethylamlno-6-(N-ethyl-p-toluidino)fluoran. 

2-dipropylamino-6-(N-methylanlllno)fluoran, 

2-dipropytamino-6-(N-6thylanilino)ftuoran. 

2-amrno-6*(N-methylanilino)f(uoran. 

2-aminO'>6*(N-ethyianitino)fluoran, 

2-amino-6-(N-propylanllino)fluoran, 

2-amino-6-(N-methy1iD-toluldino)fluoran, 

2-amino-6-(N-ethyliD-toluidino)fluoran. 

2-aminO'6'(N-propyl-p-toluidino)fluoran, 

2-amino-6-(N-methyl-p-ethy!anillno)fluoran, 

2-amlno-6-(N-ethyl-p-ethylanlllno)fluoran, 

2-amino-6-(N-propyl-p-ethylaniIino)fluoran, 

2-amino-6-(N-methyl-2,4-dlmethylanillno)fluoran. 

2-amino-6-(N-ethyl-2,4-dinnethylanilino)fluoran. 

2-amino-6-(N-propyl-2,4<limethylanllino)fIuoran, 

2*amino-6*(N-methyl-p-chloroanilino)fluoran, 

2-amino-6-(N-ethyl-p-chloroanlllno)fluoran, 

2- amino-6*(N-propyl-p-chloroanllino)fluoran. 
2,3-dimethyl-6-dimethylaminofluoran. 

3- methyl-6-(N-ethyl-p-toluidino)f!uoran, 
2-ch!oro-6<iiethylaminofIuoran. 
2-bromo-6-di6thylaminoftuoran, 
2-chioro*6<lipropylaminoftuoran. 



-3-cnioro-6-cyclohexylamlnofluorarT. ^ — • 
3-bromo-e-<yc!ohexytamlnonuoran. 
2-chloro-6-(N-ethyl-N-l8oamylamino)fluoran, 
2-chloro-3-methyl-6-diethylamlnofluoran, 
2-anlllno-3-chIoro-6-diethylamlnofluoran, 
2-(o-chloroanillno)-3-chloro-6-cycIohexylaminof!uoran. 
2-(nvtrlfluoromethylanllino)-3-ch!oft>-6<liethylaminofIuoran, 
2-(2.3-dichloroanllino)-3^hloro-6<«ethylaminofluoran, 
1 .2-ben2o-6-diethylamlnof luoran, 
l.2-ben20-6-(N-ethyl-N-l8oamylamlno)fluoran. 
1 ^-benzo-e-cJIbutylamlnof luoran. 
1 .2-ben20-6-(N.ethyl-N-cyclohexyiamino)fluoran, and 
1,2-ben20-6-(N-ethy|.toluidino)fluoran. 

The following coloring agents can also be preferably employed In the present invention: 

2-anllino-3-methyl-6-(N-2-ethoxypropyl-N-ethylamino)fluoran. 

2-(p-chloroanillno)-6-(N-n-octylamlno)fluoraa 

2-(p-ch!oroanillno)-6-(N-n-palmltylamino)fluoran, 

2-(p<hloroaniIlno)-6-(dl-n-octylamlno)fluoran. 

2-ben2oylamlno-6-(N-ethy|.p.toluldlno)fluoran. 

2-(o-methoxyben2oylamino)-6-(N-ethyl-p-to!uldlno)fluoran. 

2-dlben2ylam[no-4-methyl-6-diethylaminofluoran, 

2-diben2ylamlno-4-methoxy-6-(N-methyl-p-loluldino)fluoran. 

2-diben2ylamino-4.methyl-6-(N.ethy|.p-toluldino)fluoraa 

2-(a-phenylethylamino)-4-methyl-i5-diethylaminofluoran, 

2-(p-toluldlno)-3-(t-butyl)-6-(N.methyi^-toluidino)fluoran, 

2-(o-methQxycarbonylanilino)-6-dlethylaminofluoran. 

2- acetylamino-6-(N-methyl-p.toluldino)fluoran. 

3- diethylamino-€-(m-trlfluoromethylanilino)fluoran. 

4- methoxy-6-(N-ethyl-p-toluldino)fluoran, 
2-ethoxyethylamino-3-chloro-6<llbutylaminof luoran, 
2-dlben2ylamino-4-chIoro-6-(N-ethyl-p-toluidino)fluoran. 
2-(a-phenylethylamino)-4<hloro-e<liethylaminofluoran, 
2-(N-ben2yl-p.trtfluoromethylanillno)-4-chloro-6-dlethylamlnofluoran. 
2-anlllno-3-methyl-6-pyrrolldinofluoran. 
2*anillno-3-chloro-6-pyrrolldinofluoran. 

2-anillno-3-methyl-6-(N.ethyl-N-tetrahydrofurfurylamlno)fluoran. 
2-mesidino-4*,5'-ben20-6-diethylaminof luoran. 
2-(m-trHluoromethylanillno)-3-methyl-6-pyrrolidinofluoran. 

2-{a-naphthytamino)-3.4-ben20-4*-bromo-6-(N-ben2yl-N-cyclohexylamino)fluoran. 
2-plperidlno-6-dlethylaminofluoran, 

2-(N-n-propyl-p-trifluoromethylanmno)-6-morpholinofluoran, 

2-(di-N-p-chlorophenyl-methylamlno)-6-pyrrolldlnofIuoran. 

2-(N-n-propyl-m-trifluoromethylanllino)-6-morpholinofluoran. 

1,2-ben20-6-(N-ethyl-N.n-octylam}no)fluoran. 

1 .2-ben20-6-dlallylaminof luoran, 

1.2- ben20-6-(N-ethoxyethyl-N-ethylamino)f luoran, ben2o leuco methylene blue. 
2-[3,6-bis(dlethylamino)]-6-{o-chloroanllino)xanthylben2olc acid lactam, 

2- t3,6-bis(dlethylamlno)]-9-(o-chloroanillno)xanthylben2oicacid lactam. 

3.3- bis(p<ilmethylaminophenyl)phthallde, 

3,3-bls(p-dimethylamlnophenyl)-6-cllmethylaminophthalide (or Crystal Violet Lactone). 
3,3-bis{p-dimethylaminophenyl)-6-diethylaminophthalide, 
3,3-bis(p<llmethylaminophenyl)-6-ch!orophthallde. 
3,3-bls(p<libutylaminophenyl)phthallde. 

3- (2-methoxy-4-dimethylamlnophenyI).3-(2-hydroxy-4.5<iichlorophenyt)phthalide. 
3-(2-hydroxy-4-dlmethylaminophenyI)-3-(2-methoxy-5<hlorophenyl)phthaltde, 
3-{2-hydroxy-4<JimethQxyamlnophenyl)-3-(2-methoxy-5-chlorophenyl)phthallde, 
3-(2-hydroxy-4-dlmethylaminophenyl).3-(2-methoxy-5-nltrophenyl)phthalide. 
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IS 



20 



30 



3S 



3^2.nydroxy.4<liethylaminophenyl)-3-{2-memo)Qr.5-methyIphen^^ 

3.6-bf8(dimethylam!no)fluorene^iro(9,30-6*<limethylamInophthaIW 
e'-chloro-S'-methoxy-benzdndollno^piropyran, and 
6'-bromo-2-methoxy-ben2olnclo!lno-spiropyran. 

Those coloring agents may be used alone or In combination. 

The color developer tor use in the thermosensitive recording layer is an electron-accepting compound capable of 
induang color formation in the above-mentioned coloring agents. A variety of conventional electron-acceptlng color 
developers can be employed in the present invention. In particular, an electron-accepting color developer having a long- 
chain alkyi group In its mofecule as stated In Japanese Patent Application 3-355078 is preferably used as the color 
developer in the present invention. For example, there are disclosed an organic phosphoric acid compound, an aliphatic 
caiboxylic acid compound and a phenolic compound, each having an aliphatic group with 12 or more carbon atoms* a 
metallic saK of mercaptoacetic acid having an aliphatic group with 10 to 18 carbon atoms; an alkylester of caffeic acid 
having an alkyI group with 5 to 8 carbon atoms; and an acid phosphate having an aliphatic group with 1 6 or more carbon 
atoms. The above-mentioned aliphatic group Includes a straight-chain or branched alkyI group or alkenyl group which 
may have a substituent such as a halogen atom, an alkoxyl group, or an ester group. 

Of the above-mentioned examples of the color developers, the organic phosphoric acid compound represented bv 
the following formula (1) or (2) Is particularly preferable: ^ ^ uy 

[Formulft (1)] 



R-P(OH)2 

wherein R is a straight-chain alkyI group having 16 to 24 carbon atoms. 

[Formula (2)] 



R"-CH-P(OH)a 
OH 



wherein R* is a straight-chain alkyl group having 13 to 23 carbon atoms. 
Those color developers can be used alone or in combination. 

With respect to the amount ratio of the color developer to the coloring agent, it is preferable that one to 20 parts by 
weight, rnore preferably 2 to 10 parts by weight, of the color developer be used in combination with one part by weight 

40 of the coloring agent. ^ ^ ^ 

The thermosensitive recording layer comprises a binder resin. Examples of the binder resin tor use in the thermo- 
sensitive recording layer are polyvinyl acetal resins such as polyvinyl butyral and polyvinyl acetoacetal; cellulose deriv- 
atlves such as ethyl cellulose, cellulose acetate, cellulose acetate propionate and cellulose acetate butyrate- and eooxv 
resin. Those resins can be used alone or In combination. • / 

45 To obtain the thermosensitive recording layer, a coating liquki tor the thermosensitive recording layer is prepared 
by uniformly dispersing or dissolving a coloring agent, a color developer and a binder resin in an organic solvent Then 
the coating liquid thus prepared is coated on a support and dried. The coating method is not particularly limited It is 
preferable that the particle size of the particles dispersed in'the coating liquid be 10 um or less, more oreferablv 5 um 
or less, further preferably 1 ^m or less. 

so The thickness of the thus obtained thermosensitive recording layer, which varies depending on the formulation tor 
the thermosensitive recording layer or the application of the obtained thermosensitive recording material, Is preferably 
In the range of about 1 to 50 ^m, more preferably in the range of 3 to 20 ^m. 

For the purpose of improving the coating properties and the recording characteristics, the coating liquid tor the ther- 
mosensitive recording layer may further comprise a variety of additives which are employed in the conventional thermo- 

55 sensitive recording papers. 

For the transparent support for use in the thermosensitive recording material according to the present invention, 
there can be generally employed a film made of a polyester resin such as polyethylene terephthalate or polybutylene 
terephthalate; a film made of a cellulose derivative such as cellulose triacetate; a film made of a polyolefin resin such 
as polypropylene or polyethylene; and a film of polystyrene. Further, those films may be laminated to prepare a support 
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of the thermosensitive recording material. 

As the heating means for forming Images on the transparent thermosensitive recording material of the present 
invention, for instance, a thermal pen, a thermal head, and means for application of laser can be employed, but there 
are no particular limitations on the above-mentioned heating means. 

aher features of this invention will become apparent in the course of the following description of exemplary embod- 
iments, which are given for illustration of tine invention and are not intended to be limiting thereof. 

Example 1 

A mixture of the following components was suff Idently dispersed and pulverized in a ball mill so as to have a parti- 
cle size of 0.3 nm, whereby a coating liquid A for a ttiermosensitlve recording layer was prepared: 



18 


[Thermosensitive recording layer coating liquid A] 






Parts by Weight 


20 


3-dlethylamino-6-methyl-7-anilinofluoran 


4 




Octadecylphosphonic acid 


12 




Polyvinyl butyral "Denka Butyral #3000-2" (Trademark) made by DenW Kagaku Kogyo Kabushiki 
kalsha) 


6 


28 


Toluene 


57 




Methyl ethyl ketone 


57 


30 The tiius prepared thermosensitive recording layer coating liquid A was coated on a 75-^m-thlck polyester film 
(Trademark ^Teljin Tetoron Film HMW-75", made by Teijin Limited) serving as a support, and dried, whereby a tiiermo- 
sensltive recording layer witti a tiiickness of 13 ^m was fbrmed on the support. 

The following components were mixed to prepare a protective layer coating liquid B: 


38 1 


Protective layer coating liquid B] 




40 . 




Parts by Weight 




Urethane acrylate ultraviolet curing resin "Unidic C7-1 57" (Trademark) made by Dainippon Ink & 
Chemicals, Incorporated (Solid content: 75%) 


120 


48 


Silicone-modified polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content: 
12.6%) 


160 




Methyl ethyl ketone 


600 



80 The thus obtained protective layer coating liquid B was coated on tiie above-prepared thermosensitive recording 
layer, and dried and cured using an ultraviolet lamp of 80 W/cm. whereby a protective layer with a tiiickness of 3 ^im 
was provided on the thermosensitive recording layer. 

Thus, a thermosensitive recording material No. 1 according to the present invention was obtained. 

88 Example 2 

The procedure for preparation of the thermosensitive recording material No. 1 In Example 1 was repeated except 
that the formulation for the protective layer coating liquid B used in Example 1 was changed to the following fbrmulation 
for a protective layer coating liquid C: 
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IKfotective layer coating liquid 







Parts by Weight 




Urethane acrylate uKraviolet curing resin "Unidic C7-1S7- (Ti-ademark) made by Dainlppon Ink & 
Chenucals. Incorporated (SolW content: 75%) pponinK* 


100 


10 


SiliMne-modifled polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content: 
12.5%) 


200 




Tolyienediifiocyanate compound "Coronate r (Trademark) made by Nippon Polyurethane 
Industry (Do., Ltd. (Solid content: 75%) / kk- y 


40 


18 


Methyl ethyl ketone 


560 



SO 



30 



Thus, a thermosenshive recording material No. 2 according to the present invention was obtained. 
Example 3 



The procedure for preparation of the thermosensltlve recording material No. 1 in Examole 1 wae reofifltAri «vr^r>i 
[Protective layer coating liquid D] 



3S 



40 



48 



SO 



Urethane acrylate ultraviolet curing resin "Unidic C7.157" (Trademark) made by Dainlppon Ink & 
Chemicals. Incorporated (Solid content; 75%) 

Silicone-mbdified polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content: 

12.S%} 

Kaolin "UC (Trademark) made by ENGELHARD Corporation 
Methyl ethyl ketone 

Tolylene dilsocyanate compound "Coronate L" (Trademark) made by Nippon Polyurethane 
Industry Co., Ltd. (Solid content: 75%) 



Parts by Weight 



120 

160 

100 
600 
10 



Thus, a thermosensitlve recording material No. 3 according to the present invention was obtained. 
Example 4 

♦ho4lllT°''f for preparation Of the thermosensitlve recording material No. 1 in Example 1 was repeated except 
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6 



10 



IS 



20 



Kaolin "UC- (T«demark) made by ENGELHARD Corporation 
Tolylene diisocyanate compound "Coronate i " /Trow-« 

Industry Co.. Ltd. (Solid cwtenT?^^ ^'^^"^'^) -^ade by Nippon Polyurethane 
Methyl ethyl ketone 




Example 5 

[Protective layer coating liquid F] 



50 



35 



to 



KaoJn -UO- ni«l«,rt^ 6, ENGELHARD 0<»p<«i6„„ 

Zinc stearate (toluene dispersion with a solid < 
Methyl ethyl ketone 



Parts by Weight 
100 



I content of 75%) 




Thus, a thermosensitive reconJing material Na 



Example 6 



S according to the present invention was obtained. 



for a protective layer coating liouid Q: ^ Sample 1 was changed to the fbllowina formuiption 
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[Protective layer coating liquid Q) 







Parts by Weight 




Urethane acrylate ultraviolet curing resin "Unidic C7-157" (Trademark) made by Dainippon lnk& 
Chemicals, Incorporated (Solid content: 75%) 


100 


10 


Sllicone-modifled polyvinyl butyral (Content of silicone segment: 20 wt%, and solid content* 
12.5%) 


200 




Kaolin "UC" (Trademark) made by ENGELHARD Corporation 


100 


IS 


Xylylene diisocyanate compound "Takenate D1 ION" (Trademark) made by Takeda Chemical 
Industries. Ltd. (Solid content: 75%) 


40 




Zinc stearate (toluene dispersion with a solid content of 75%) 


10 




Methyl ethyl ketone 


500 



20 



Thus, a thermosensitive recording material No. 6 according to the present invention was obtained. 
Example 7 

25 

The procedure for preparation of the thermosensitive recording material No. 1 in Example 1 was repeated except 
that the formulation for the protective layer coating liquid B used in Example 1 was changed to the following formulation 
for a protective layer coating liquid H: 

30 [Protective layer coating liquid H] 



35 




Parts by Weight 




Urethane acrylate ultraviolet curing resin "Unidic C7-157" (Trademark) made by Dainippon Ink & 
Chemicals, Incorporated (Solid content: 75%) 


100 


40 


Silicone-modified polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content: 
12.5%) 


200 




Kaolin **UC" (Trademark) made by ENGELHARD Corporation 


100 




Tolylene diisocyanate compound "Coronate L" (Trademark) made by Nippon Polyurethane 
Industry Co., Ltd. (Solid content: 75%) 


40 


45 


Amino-modified silicone oil 


5 




Methyl ethyl ketone 


550 



Thus, a thermosensrtive recording material No. 7 according to the present invention was obtained. 
Example 8 

The procedure for preparation of the thermosensitive recording material No. 1 1n Example 1 was repeated except 
that the formulation for the protective layer coating liquid B used in Example 1 was changed to the following formulation 
for a protective layer coating liquid I: 



XXJID: <EP_07e0241A1J.> 



15 



l,4-*-wicrw&Hro-ia/ci4AiiiUny IiquiQ IJ 







Parte by Weight 




Urethane acrylate ultraviolet curing reain "Unldic 07-1 57" (Trademark) made by Dalnippon Ink & 
unemicais, incoiporated (Solid content: 75%) 


10 


10 


Sllicone-modifled polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content: 
1 245^^) 


400 




Kaolin "UC" (Trademark) made by ENGELHARD Corporation 


50 


IS 


Tolylene diisocyanate compound "Coronate L" (Trademark) made by Nippon Polyurethane 
Industry Co., Ltd. (Solid content: 75%) 


40 




Methyl ethyl ketone 


600 



» Thus, a thermosensitive recording material No. 8 according to the present invention was obtained. 
Example 9 

. P™<5«*"fs tor preparation of the thermosensitive recording material No. 1 in Example 1 was reoeated exceot 
[Protective layer coating liquid J] 







Parts by Weight 


5 


Urethane acrylate ultraviolet curing resin "Unidic C7-157" (Trademark) made by Dalnippon Ink & 
Chemicals. Incorporated (Solid content: 75%) 


20 




Sillcone-modlfled polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content* 
12.5%) 


10 


0 


Kaolin "UC" (Trademark) made by ENGELHARD Corporation 


5 




Tolylene diisocyanate compound "Coronate L" (Trademark) made by Nippon Polyurethane 
Industry C5o.. Ltd. (Solid content: 75%) 


1 




Methyl ethyl ketone 


130 



s 



Thus, a thermosensitive recording material No. 9 according to the present Invention was obtained. 
Example 10 

The procedure for preparation of the thermosensitive recording material No. 1 in Example 1 was repeated except 
that the fbrmulatlon for the protective layer coating liquid B used In Example 1 was changed to the following formulation 
fbr a protective layer coating liquid K: 
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[Protective layer coating liquid K] 



Parts by Weight 



10 



IS 



20 



Urethane acrylate ultraviolet curing resin "Unidic 07-157" (Trademark) made by Dainippon ink & 
Chemicals. Incorporated (Solid content: 75%) 

Sllicone-modif led polyvinyl butyral (Content of silicone segment: 20 wt%, and solid content: 
12.S%) 

Kaolin "UC" (Trademark) made by ENGELHARD Corporation 

Xylylene diisocyanate compound Takenate D1 ION" (Trademark) made by Takeda Chemical 
Industries, Ltd. (Solid content: 75%) 

Zinc stearate (toluene dispersion with solid content of 75%) 

Methyl ethyl ketone 

Decolorlzatlon agent A (available from Asahi Denka Kbgyo K.K.) 



100 

200 

100 
40 

10 
500 
1 



Thus, a thermosensitlve recording material No. 10 according to the present Invention was obtained. 
2s Comparative Example 1 

The procedure for preparation of the thermosensitive recording material No. 1 1n Example 1 was repeated except 
that the formulation for the protective layer coating liquid B used in Example 1 was changed to the following formulation 
for a protective layer coating liquid L: 



30 



[Protective layer coating liquid L] 



Parts by Weight 



40 



4S 



Urethane acrylate ultraviolet curing resin "Unidic C7-157" (Trademarl^ made by Dainippon Ink & 
Chemicals. Incorporated (Solid content: 75%) 

Polyether-modifled silicone oil 

Kaolin "UC" (TVademark) made by ENGELHARD Corporation 

Methyl ethyl ketone 



133 

3 
100 
264 



SO 



Thus, a comparative thermosensitive recording material No. 1 was obtained. 
Comparative Example 2 

The procedure for preparation of the thermosensitive recording material No. 1 in Example 1 was repeated except 
that the formulation for the protective layer coating liquid B used in Example 1 was changed to the following formulation 
for a protective layer coating liquid M: 
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ill 1^ tl^ulu imj 



Parts by Weight 



10 



IS 



Sm^B^mMmea polyvinyl butyral (Content of silicone segment: 20 wt%. and solid content: 

Kaolin -UC" (Trademark) made by ENGELHARD Corporation 
Methyl ethyl ketone 



800 

100 
1600 



Thus, a conparative thermosensitive recordino material No. 2 was obtained 
^rlu^ !l! thermosensitive recording materials No. 1 to No. 10 according to the present Invention And 

c^aratve transparent thermosensl^ve recording materials No. 1 and No. 2 was subTect'e?^^^^ 

» (1 ) Adhesion of thermofuslble dust to thermal head 

« Dot density of a thermal head: 8 dots/mm. 
Platen pressure: 6 kg/A4 size. 

' A and"l?the ?hTS^H^^^^^^^ '""^ °' 'hermofusible material adherina to the tollowing two points 

A and B of the thermal head of the thermal printer was observed using an optical microscie: 

[Adhesion of thermofuslble dust to the point A of thermal head] 

5: There was no dust of thermofuslble material. 

4: There was slight amount of thermofuslble material dust. 

3: The thermofusible material dust was noticeable, but it had no effect on thermal printing. 

2: Jh^thermofusible material dust was very noticeable, and consequently, the obtained image became somewhat 

1 : The thermofusible material dust was significant, and consequently, the image blurring was striking. 

[Adhesion of thermofuslble dust to the point B of thermal head] 

5: There was no dust of thermofuslble material. 
4: The thermofusible material dust was slight. 
3: The thermofusible material dust was noticeable. 
2: The thermofusible material dust was very noticeable. 
1 : The thermofusible material dust was significant. 
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It was evaluated on a scale from 1 to 5 from the visual Inspection of the solid Imaae samofe fihtain^ \n «orh ♦n.. 
mosensitlve recoiding material whether the sticking phenomenon took place or n^ 



5: There occurred no sticWng phenomenon. 
4: The sticking phenomenon was slightly obsen/ed. 
3: The sticking phenomenon was noticeable. 
2: The sticking phenomenon v^s very noticeable, 
10 1 : The sticking phenomenon was significant. 

(3) Density of background 



The results of the above-mentioned evaluations are shown In Table 1. 



TABLE 1 



Example No. 


Thermal Pr 


inting at Pulse Width of 0.7 
ms 


Thermal Printing at Pulse Width of 0.9 ms 


Ba<^<Q round 
Density 




Adhesion 
of thermo* 
fusible 
material 
dust to point 
A 


Adhesion 
of thermo- 
fusible 
material 
dust to point 
B 


Sticking 
phenome- 
non 


Adhesion 
of thermo- 
fusible 
material 
dust to point 
A 


Adhesion 
of thermo- 
fusibie 
material 
dust to point 
B 


Sticking phe- 
nomenon 




Ex. 1 


4 


4 


4 


3 


3 


3 


0.19 


Ex.2 


4 


4 


5 


4 


4 


4 


0.25 


Ex.3 


5 


5 


5 


4 


5 


4 


0.26 


Ex. 4 

"ixTi 


5 


5 


5 


4 


5 


5 


0.25 




5 


5 


5 


5 


5 


5 


0.25 


Ex.6 


5 


5 


5 


5 


5 


5 


Oli 


Ex.7 


5 


5 


5 


5 


5 


5 


0.24 


Ex 8 


5 


4 


4 


4 


3 


3 


0.26 


Ex.9 


4 


5 


4 


3 


4 


3 


0.25 


Ex.10 


5 


5 


5 


5 


5 


5 


0.16 


Comp. Ex. 1 


3 


5 


3 


1 


2 


1 


0.18 


Comp. Ex. 2 


5 


3 


5 


3 


2 


3 


0.18 



SO 



S5 



can m^iSf,!!.®" "^^'^ ^' thermofusiWe material dust to the thermal head 

Claims 

1 . A thermosensitive recording material comprising: 
a support. 

2t2^n'!!^r.'i?^ recording layer formed thereon, comprising an electron-donating coloring compound, an 
electron-accepting compound and a binder resin, and 
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a protective layer formed on said Jibrmoeensltive recording tayer. comprising an uHravIotet^curlng resin and a 
copolymer resin comprising a silla&ne component as a copolymerizing component therefor. 

2. The thermosensttive recording material as ctalmed in Claim 1. wherein said protective layer further comprises a 
cross-linMng agent which reacts with said copolymer resin comprising said silicone component. 

3. The thermosensitive recording material as claimed in Claim 2. wherein said cross-linking agent comprises an iso- 
cyanate compound. 



> 4. The thermosensitive recording material as claimed in Claim 3, wherein said isocyanate compound is xylylene diiso- 
cyanate. 



S. The thermosensitive recording mf=^tftr[fl| Qfi rlaim^ in a^y ^np r rf Claims 1 |q 4. wherein sQ idcopQlymftr resin com- 
prising said silicone component iSy^lliopne graft copolymer or a silicone block copolymerTlI)? 



6. The thermosensitive recording material as claimed in any one of Claims 1 to 5. wherein said copolymer resin com* 
prising said silicone component is selected from a silicone-modified polyvinyl butyral and a silicon-modified polyvi- 
nyl acetal. 

) 7. The thermosensitive recording material as claimed in any one of Claims 1 to 6. wherein said protective layer further 
comprises at least one component selected from a metallic soap and an amino-modlfied silicone oil. 

8. The thermosensitive recording material as claimed in any one of Claims 1 to 7. wherein said thermosensitive 
recording layer or said protective layer further comprises at least one decolorization agent selected from the follow- 
( ing compounds A to 0: 
Compound A of formula: 




wherein n is an integer; is CH^; 



CHj —COO \/ HjC^ CH 3 



CHa -COO — /\ HjT'cH , 



BTC 18 ; and -< n-R^ i» n-p^ 



Compound B of formula: 
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5 



HN 




6c— (CHj)3— CO— ( NH 




10 



Compound C of formula: 



15 



CHj -COO -R* 
CH —COO — R» 

CH-COO — r2 
CHj— COO— R' 



vherein R* is 




f and 



20 



Compound D. 

I.e., 1 .3-dicyclohexyl-2-(2\5*-dlcyclophenyl)guanidlne, 

9. The thermosensitive recording material as claimed In any one of Claims 1 to 8, wherein said protective layer further 
comprises a filler. 

10. The thermosensitive recording material as claimed In any one of Claims 1 to 9, wherein said ultraviolet-curing resin 
is contained in an amount of 1 0 to 50 wt.% of the total weight of the entire solid components of said protective layer. 

11. The thermosensitive recording material as claimed In any one of Claims 1 to 10, wherein the weight ratio of said 
copolymer resin comprising said silicone component to said ultraviolet-curing resin is In the range of 1 :9 to 7:3. 
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